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Reduced freshwater flow has exacerbated saltwater intrusion and
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Historic and current flow of the Kissimmee, Okeechobee,

Everglades watershed.

Graphic: U.S. Army Corps of Engineers, Jacksonville District




What potentially drives peat collapse?

1. Saltwater



@ Current

Sawgrass marsh builds peat soil on top of the limestone only in freshwater
areas. Mangroves develop peat soil in saline and brackish conditions.
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@ Saltwater Intrusion

Intrusion of saltwater causes sawgrass dieback and mangrove expansion.
Freshwater peat soil begins to degrade with exposure to saltwater.
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©® Peat Collapse

Freshwater peat collapses and the water is too deep for plants to become
established. Mangroves established elsewhere help to re-stabilize soil.
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C responses to saltwater intrusion

Estuaries and Coasts
Biogeochemistry (2011) 102:135-151 DOI 10.1007/512237-011-9455-x
DOI 10.1007/510533-010-9427-4
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Accelerated microbial organic matter mineralization
Experiencing Saltwater Intrusion and Altered Hydrology

following salt-water intrusion into tidal freshwater
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Stressors associated with sea level rise such as elevated salinity and
increased inundation can change ecosystem C cycling



What potentially drives peat collapse?

1. Saltwater
2. Nutrients (P)
3. Hydrology (Inundation and drought)
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The Experiments

Freshwater Brackish
1. Field 3. Field
o Salinity (0 = 3 ppt) e Salinity (10 - 15 ppt)
2. Mesocosm 4.  Mesocosm
o Salinity (0 = 8 ppt) e Salinity (10 - 20 ppt)
e P (~2 x ambient)  Inundation

5. Mesocosm
. Salinity (10 = 20 ppt)
. Drought



The Experiments
Freshwater Brackish

5. Mesocosm
. Salinity (10 = 20 ppt)
. Drought



Fle Mesocosm




'z Peat monolith collection site
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Methods

MESOCOSM EXPERIMENTAL DESIGN
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| = Inundated depth
C = control depth

cantral
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n Control water Drought water
level level

Sep 2016

Dec 2016
Jan 2017
Feb 2017
Mar 2017
Apr 2017
May 2017
Jun 2017
Jul 2017
Aug 2017
Sep 2017

Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged
Submerged

Submerged
Submerged
Submerged
Submerged

At Soil Surface

-10 cm
-20 cm
-20cm
-20 cm
-20cm
-10 cm
Submerged
Submerged

Split-Plot design with repeated
measures

24 sawgrass-peat cores
collected from brackish marsh
e Treatments of Salinity
e Ambient (~10 ppt)
e Elevated (~20 ppt)
* |nundation

e Submerged (Entire
monolith below water)

* Drought (Variable
water level)

e 12-month experimental
period (Oct 2016 to Sep
2017)



Methods
Monthly

Soil CO, flux
e Ecosystem CO, flux
e Elevation change

* NPP

One-time

e Aboveground biomass
* Root biomass, growth
 Decomposition

 Statistics
e Linear mixed models (R; nlme)
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Net Ecosystem Carbon Balance (g C m™2 yr?)

Ambient salinity, submerged Elevated salinity, Drought
Gross Ecosystem Net Ecosystemn Gross Ecosystem Net Ecosystem
Production Production Production Production
Ecosystem Ecosystem
- Annual Net HESplrEtlﬂn Annual Net \.1 Hespiratinn
Primary Prnductmn Primary Production \
I \ - l
Litter Litter
Decomp .
Root ' Soll R Root I Soll R
Production Root Production Root No effect
Decomp Decomp
1 \ p \ \ Vo Salinity
/l Drought
Turnover Turnover Salinity*
Living Drought

Living

Root Biomass stock Root Biomass stock

Arrows *marginally* drawn to scale



Net Ecosystem Carbon Balance (g C m™2 yr?)

Ambient salinity, submerged
Gross Ecosystem Net Ecosystem

Elevated salinity, Drought
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Elevation Change
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Elevation Change

Elevation Change (cm)
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What drives peat collapse?*

e Saltwater
e Decreases root growth and increases root death

e At a certain level, begins to decrease GEP and shift the marsh from a net C
sink to source

* Hydrology

e Seasonal dry-down can accelerate elevation loss

*What we know so far
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1 foot, peat loss

2 feet, peat loss

USACE 2014

Areas of marine water influence in
50 years under different scenarios

1 foot, no peat loss
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e Restoration can push back
saltwater intrusion

e Restoration means more
water cover the marsh for
a longer period of time,
preventing extended dry-
downs and acceleration of
peat collapse

Flower et al. 2017
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Ecosystem Respiration
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Net Ecosystem Production
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